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THE LABOR MARKET IMPLICATIONS OF AN ECONOMY-WIDE
A F F I R M A T I V E  A C T I O N  PR OGRA M

G. E. Johnson and F. We lch

I. Introduction and Summa ry

- - 

~ The purpose of this paper is to investi gate the potential impact

on the distribution of lat or income of a policy that req Lires that) in e~~-~h

in the economy,
1 minority workers (I) rece i ve the same wage as major ity

workers given the same job classifications and (2) are emp l oyed in the

same proportion as majori ty workers in all job classifications. This

Affirmative Action Program (AAP) obviously exceeds the scope of current

policies in this regard , for O.F.C.C. activities only apply to firms that

do bus i ness with the federa government. —Our analy sis is thus directed

to the question of the maximum potential impact of affirmative action

policies .

The basic conceptua l framework of the paper is based on an ea r1 i e~

paper by We l ch 1 that investi gated certain aspects of the prob l em with i n  a

two-~ ector framework. There are two categories of l abor input and two

identifiabl e social groups (sexes , races , or whatever) in the .economy , and

the proportion of the minority work force that is in the more skilled labor

category is less than the minority/major ity population ratio. It is assumed

ex p l i c i t l y  that labo r market discrimination takes the form of a di staste

by employers for hiring minority workers in skilled positions. This

results in a lower wage for minority than majority skilled worLers --

al th o u t~h we also consider the case in which there is no discri m ination.

_ _ _ _  _ _  
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The i mposition of AA P forces each firm to pay the same waqe to skil l ed

workers of both soci al groups and to hire at least a certain minim um of

its ski llec workers from the ranks of the minority group . This causes a

red istribut ion and in some cases a reduction in labor income depending on

the size of the quota and how firms are permitted to adj us t to the policy .

In the remainder of the paper we investi gate the implications of

AAP for a number of special cases . For each case we employ a numerica l

mode l of income differences between blacks and whites in which the

delineation of ski l l  is college graduates versus other l abor. In the

final Section a mode l of heterogeneous labor is emp l oyed to investigate

the potential i mpact of AAP on the incentives for minority and majority

labor to acquire ski l ls. This approach points out the most serious prob l em

with a policy of this sort: while a strictly enforced AAP would probably

be effective in transferring income from majority to minority workers in

the short run , it mi ght have perverse implications concerning the distribution

of skills of the two groups in the long run. Accordingly, alternative

policies wh i ch are addressed directly to eliminating differences in the

distribution of skills between the two groups would be more effective in

the longer term.

The major points of the paper ‘are as follows :

(a) Given that AAP has two principle provisions , (i) equa l pay

for equa l work and (ii) mandatory hiring by each firm of minority workers

to fifl at least a specified fraction of skilled positions , the effects

of the policy w i l l  depend on the size of the quota relative to the n umber

of skilled minority workers in the economy , the degree to which the minority
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group suffers l abor market d iscrim ination , and the nature of the way

firms react to the new environment.

(b) If the quota is set jus t equa l to the supply of skilled

minority workers , AAP has no i mpact unless there is labor market discrimination.

In this case , the program results in a transfer from skilled majority workers

to ski l l e d  minority workers; other groups are unaffected.

(c) When the quota is set at less than the supp ly of skilled

minority workers and there is labor market discrim ination , there is an

income transfe r from all unski lled workers to majority skilled workers.

The i mpact on m inority ski ll ed workers is amb i guous -- some gain sli ghtly

but others are forced to take unskilled jobs and lose. In the event that

the l abor market discrimination coefficient is zero, the policy has no

effect in the aggregate.

(d) The mos t l ikely case is that where the quota is set at more

than the available supply of skilled minority workers . Then , assuming that

fi rms do not attempt to meet their quota by arbitrarily upgrading the job

t it l e s  and pay of a subset of the ir unskill ed minority workers , a number of

sk il led majority workers w i l l  be forced to leave their jobs and become

unsk i l l ed workers . This situat ion obviously results in a !t social cos t”

due to a ll oca t ive inef ’icienci e s . In addition , there is an income transfer

f rom unsk i lled workers to skilled minority workers . Whether skilled majority

workers gain or los e on average as a result of the policy is unclear; it

depends on the elasticity of substitution between the two types of labor.

(e) In the preceding case there is a large group of majority

workers wi t h sufficient training to perform s killed jobs but who are unable

to obtain them because of the quota system . I t  w i l l  then be profitable for

some firms to hire them at a lower than pre v ai l i n g skilled wage and meet

- ~~~~~ _1T I’ — ~--— ~4lJ
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the quota by “bumping ” some unskilled minority workers into the skilled job

classification . This would create two classes of firms : those who meet

the quota by hiring skilled minority workers and those who meet it by

engag ing in skill bumping. Since the average quality of l abor paid as

“skilled” in the latter firms is lower than for the former , the skilled

wage in the former case will exceed that in the latter. Now all majority

skilled labor is employed in a skilled capacity , so there are no allocative

inefficiencies as in the preceding case. The policy results primarily in

an income transfer from majority to minority skilled workers , but some

minority workers also gain from the policy because they are paid the lower

skilled wage rate.

(f) With skill bumping notice that there are two wage l evels

prevailing for skilled majority workers . If they can get away with it ,

firms which meet the quota by hiring skilled minority workers rather than

engag ing in skill bumping would prefer to pay a lower wage to their skilled

majori ty workers , in fact that wage wh i ch prevails for the other class of

firms. In this case, wh i ch we call “reverse wage discrimination ,” the

degree to wh i ch skilled minority workers gain is increased , but , as before ,

there are no serious allocational ineffi ciencies .

(g) Finally, we attempt in the las t secti on of the paper to

generalize the mode l to the case of a continuous skill distribution. The

major result of this approach is that the i mpact of the policy is greates t

in the middle of the skill dist ribution -- minority workers gain mo~ t and

majority workers lose most as a result of AAP when they are in the middl e

of the pack rather than at either of the extremes . The most interesting

implication in this regard concerns the effect of the program or’ incentives

______  ~~~~~~ —— ~~~~ 1L_ ~~~~~~~~ - - - :-~ 
~~~~~~ ~~
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for skill acquisi tion. The rate of return to schooling for minorities wi l l

actually fall for hig h levels of schooling, and this would tend to exacerbate

the prob l em of uneq ua l skill distributions in the population . On the other

hand , the increased incomes to minori ty workers mi ght balance off this loss

of incentive.

II.  An A nalytica l Framework

A. Labor Market Equilibrium Prior to AAP~

It is firs t useful to set out the nature of l abor market equilibriu m

prior to the i mpos i~t ion of AAP . We w ill  focus on a mode l in wh i ch there are

two groups of workers , “sk illed” and “unskilled. ” The production process is

such that the former can perform the functions of the latter but not vice

versa. The aggregate supply of skilled l abor is fixed at S = S
1 

+ S2, where

the subscr ip ts  1 and 2 refer to “majority ” and “minority ” workers , respectively.

Sim i l a r l y ,  the aggregate supply of unski l led labor is U = U 1 + IJ
2
. The rat io

of S
2 

to S1 is fixed at y in the short run , and this is , for a variety of

rea.-ons , les s than the minority/majority population ratio p.

The aggregate production function for the economy is Q F(S ,U),

and we assume that F, is linear homogeneous . In the absence of labor market

discrimination in the economy the two wage rates would eq ua l their margina l

products , or W = 3Q/3S = F and W = ~OJ~ U = F
u~ 

There are numerous approaches

to the specification of the nature of labor market discriminat ion , b ut we

w i l l  assume the most rudimentary model of discrimina tion by emp l oyers .2 That

is , each firm in the economy perceives a psychic cost associated with the

hiring of skilled mi nority workers and thus acts as i f  it is i mposed with

a tax of ~t on each S2 
worker it emp l oys. The marg inal cost (both monetary

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _______ ,.~~~~ _ _ _ _ _ _ _ _ _ _
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and psych i c) of hiring an 
~2 

worker is W 2 
+ TI , but the marginal cost of

h iring a skilled majority worker is only W 1 . Th us , in order for marg i n a l

costs of skilled majority and minority workers to be eq ua l , it mus t be true

that W 2 W 1 - ~r , where W~
1 
and W 2 are the wages of skilled majority

and minority workers , respectively. We assume that employers do not care

about the ethnicity , religion , sex , or whatever attribute of their unskilled

workers , so both the U 1
’s and U

2
’s receive the single unskilled wage W .

The marg ina l products of the two grades of labor are , given the

assumption of the linear homogeneity of F, both determined by the ratio of

skilled to unskilled l abor , k = S/U. In particular , d(log F )/d(log k) (1- ’~)I - ’

and d(log F )/d(log k) = n/a , w here ~ is the e l a s t i c i t y  of ou tput w ith respect

to skilled l abor and a the elasticity of subs titution between skilled and

unskilled labor. 3 The total wage b i l l  of skilled labor- in the pre-AA P

economy is F5S 
- itS

2; employers have to be induced by the amount itS
2 

to emp loy

the S
2 

skilled minority workers .

B. The Nature of the Affirmative Action Program

AAP has two components: (1) equal pay for eq ua l work (i.e., w 2

mus t be made eq ua l to W 1
) and (2) each firm must emp l oy at least q skilled

minority workers for each skill ed majority worker it emp l oys. The quota

is obviously a crucial part of AAP , for , since firms can no lonqer engaqe

in direct wage discrimina tion: they would simply fire all their S
2 

workers

if they could get away with it (assuming -n > 0). The i mpact of the policy

depends on the size of q relativ e to y, and the next three Sections exami ne

the implications of setting q equal to , less than , and greater than .

respectiv ely. Subsequently, we wi l l  investi gate the possibility of some

_ _ _  ‘
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firms attempting to engage in “skill b umping, ” i.e., attempting to meet

the quota by upgrading unskilled minority workers to skilled positions ,

and then we w i l l  examine the likelihood of reverse discrimi nation , i.e.,

lifting the first part of AAP when the quota drives W 2 above W 1 .

Throughout the analysis we will assume that there is universal

compliance with the provisions of AAP. This is perhaps the most heroic

of all the assumptions of our analys is , for there is usu ally a strong

incen tive for the typ ica l firm to get around its provisions. Indeed , it

would probab ly take a very large enforcement staff as well as still retro-

active penalties to make it sti ck.

C. A Quantitative Model

In order to get an i dea of the quantitative magnitude of the effect

of variations in the policy we shall discuss in the next section , we wi l l

emp loy a numerica l mode l of the impact of the policy on the relative

earnings of black males relative to white males.

The production function is C.E.S.,

2:! 2~ L~~~
(1) Q = c [6S ° + (l-6)U a ~o— l

so the marginal pr .ducts of the two tYPeS of l abor are

(2) F (k) = cók 0[~k ~ + 1—6 )

and

a- I  —
—

( 3) F ( k )  = c(l 6)[~k ~ + 1— 6]

I
k
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Using college graduates versus non-college graduates as the (admitted ly

somewhat arbitrary) delineator of “sk i ll ,” we can make some reasonably solid

estimates of the relevant parameters of (I). Firs t , a number of estimates

of the elasticity of substitut ion , including separate ones by the authors ,4

place a at about 1.5 . Arbitrarily setting F at 100 , the value of F at a

nine per cent rate of return to college is about 150 . The va l ue of k for

males in 1970 was .1636 (See Table 1). These facts are sufficien t to identif y

Tab le  1

Proportions of Ma l es Over Age 214 in Four Ski ll!
Race C lass i f i ca t i ons , 1970

1 2

(wh i tes) (blacks ) total

S .1365 .O0~4J .1 -1406

U .7731’ .0860 .859 4

total .9099 .0901 1.0000

Source : S t a t i s t i c a l Abstract  of the U.S. ,  1971 , Table 162.

6 at .3097 and c at 196.0 1. Thus , the eq uations for the marg inal  products

of the two types of labor become

(14) F (k) = 60 .7014 C213 [.3097 ~~~~ + .6903) 2

and

(5) F
u
(k) = 135.306[.3097 + .6903]2.

~ 

~~~~~~~~~~~ - - . -  -~~~~~~~~ -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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The va l ue of y for the blacks /whites case is determined from

Table 1 to be .0300 as compared with the population ratio of p = .0990 .

We wi l l  present estimates of the i mpact of the vari ous versions

of AAP on the basis of three alternative assumptions concerning the size

of it. These are : iT = 30 (a 20 per cent discrimination coefficient) ,

it = 15 (a ten per cent discrimination coefficient), and it = 0 (no labor

market discrimina tion) .

I I I .  The I mpact of the Program on the Distribution of Income

The effecr ~f AAP wil l  depend on how it is enforced and how in

turn firms react to the policy . The firs t issue concerns whether or not

the quota under AAP is set so that the firms have to hire more minority

skilled l abor than is available in the economy . If the answer to this is

in the affirmative , there is then the question of whether firms w i l l  fire

some of their skilled majority workers (or “bump” them down), place some

of their unskilled minority workers in positions with a skilled job tit }e

and at a skilled wage rate (bump them up) , or engage in reverse wage

discrimination in order to meet the quota.

A. The Impact nf AAP with q = -y

The simp l est case is that in wh i ch every firm in the economy i s

to ld  it mus t h i re sk i l led minor i ty  workers in proportion to thei r  re la t i ve

wei ght in the skilled labor force , i.e., q = y = S 2/S 1 . We ignore the

p rob lems a r i s i ng from the fact that m ino rity groups (e.g., blacks bu t not

women) are distributed unequally on a geographic basis; AAP would have to

be amended to take care of this. Firs t , all firms would have to pay the

_ —
- ~~~~~ -
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same wage to S 1 and S 2 workers , and each f i r m  would have to h i re  -y/(l +-y)

S
2 
workers per ski l led worker. Firms with fewer S2

’ s than the quota would

have to attract more in order to main tain their skilled work force . Firms

that exceeded the quota , however , would let thei r surplus S
2

1 s go beca use

they now cost more than the pre-AAP wage W 2.

After a g reat dea l of readj ustment , the sk illed wage would fall

to a value W5 ’ wh i ch is strictly between the old wage levels W5
2 and W 1 .

The reason for this is that the marginal cos t of skilled labor to the firm

is  now W ’  + iry/(l+y) , and th is  is Set equal to F ( k ) ,  where k0 is the

pre—AA P and in this case post-AAP skilled/ unskilled labor ratio. The old

wages were W
1 

= F (k ) and W~
2 

= F (k ) - ii , so W 2 
< W ’  < W 1 so lo ng

as 11 > 0. If there were no direct labor market discrimination ( iT = 0),

the policy would cause a lot of shuffling of workers between firms but

would not have any ultimate effect on the distribution of income .

The wages paid minority and majori ty unskilled workers would s t i l l

be W F(k ), and employers are st i l l  receiving thei r income transfer

to compensate for the hirin g  of the S
2 

workers . Thus , the ultimate i mpact

of AAP in the case of q y is a transfer of income from majority skilled

to minority ski l led workers . Put differently, AAP in this case forces all

skilled workers to share proportionately the burd en of d is cr im inatio m , against

minority skilled workers .

We now apply the quantitative mode l set out in I l -C when t he quota

is set equa l to the number of b lack co l lege graduates . The quota is  s~ t

at q = .03, so the new skilled wage is W I  = 150 — .0 309im . For 15 ,

= 149 .54, and for TI = 30, W ’  149.07. This represents a fall in the

inco me of skilled .whites of 0.3 per cent and 0.6 per cent for the respe~ t i ’ ~e

~ 

—. ~~~~~~~~~~~~~~~~~ 
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va lues of ii. For black s k i l l e d  workers , however , income r ises  by 114.54

from 135 when it = 15, or 10. 8 per cent , and by 29.07 from 120 when ii = 30,

or 24.2 per cent. For the case of it = 30, the ratio of average black wages

to average white wages increases from .93 to .9523, or , in other terms ,

the po l icy resul ts in a closure of 22 per cent of the (unadj usted) b lack/whi te

earning differential.

B. Impact of AAP with q < y

Suppose that the adminis trators of AAP underestimate the number

of minor i ty  s k i l l e d  workers and set the quota below the ava i lab le  supply.

(Another reason why q might be set below y would be politica l pressure from

s k i l l e d  major i ty  workers who , as we shall  see , may benefit from the policy.)

In the absence of employer discrimination (it = 0), the pol icy would have

no ef fect  on wages , but i f  it > 0 firms would get rid of surp l us (i .e.,

those not required by the quota) skilled minority workers , for , beca use of

the eq ua l pay provision of AAP , firms cart no longer be fully compensated

for hiring S
2 
workers . We wil l  thus focus so le ly  on the ef fects  of the po l icy

wi th ii > 0.

There are two major ef fects on the s k i l l e d  wage in the case of

l abor marke t discrimination . Firs t , as with the case of q = ~ the marginal

cos t of hiring skilled labor rises due to the i mposition of AAP , and the

marg i nal product iv ty condition for skill ed labor becomes F5
(k’) = W~~’ +

(~/ (~ : .~) ) .  This tends , of course , to drive W ’  below F .  On the other hand ,

f ir m s w i l l  on ly h i re  qS
1 
of the S

~ 
skilled minority workers , and the remainder

w i l l  be forced to find job s as unskill ed workers . We assume exp lic i tly

th roughout this section that whenever a skilled worker is forced to work in

an unskilled capacity his productivity is iden tical with that of regular

‘
~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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unskilled workers . This makes k’ < k , and F increases accordingly.

Another effect results from the fact that since employment of skilled

minor i ty workers f a l l s  below i t s  pre-AA P leve l , the total wage b i l l  in

the economy increases .

The only result  wh i ch is im m ed ia t e l y  apparent from the above is

that unskilled worke rs lose from the above policy , for their wage falls

as a result of the inf lux of (-y- - q)S
1 
of the S

2
s in to their ranks . Some

skilled minority workers lose because they have~ to accept W ’ . The effect

on the workers is also ambiguous ; F rises but skill ed majority workers

have to share the cost of discrimination. If , however , q = 0 (i.e., no

quota is set), it is obvious that the policy is simp ly a transfer program

from all other groups to skilled majority workers .

For a qu antitative estimate of the impact of AAP , we w i l l  assume

that q is set at .015, half the va l ue of y in our blacks/whites example.

This means that instead of .0041 of the male population being skilled black

workers only .00205 are . The va l ue of k falls from .1636 to .1608 , so F

i ncreases f rom 150 to 151.38. F , on the other hand , decreases from 100 to

99.77, which is the value of W ’ . With q .015, the new va lue of the

sk i l le d wage level is W
5

’ = 151.38 - .04148. For ii = 15 W5
’ = 15 1.16 , and

for ii = 30 W ’  = 150.91+. With it 15, ha l f  the s k i l l e d  minor i ty  work ers

move from a wage of 135 to 151.16 , but the other half move from 135 to 99.77

• - as unskilled workers , so their average is 125. 147, or a decrease of 7.1 per

cent. For it = 30 , howeve r, the ave rage is 12 5 .36 as compared to 120 i n

pre-AAP times , and this represents an increase of 14.5 per cent. Sta r ing

wi th ii = 30 (the tw enty per cent d i s c r i m i n a t i o n  c o e f f i c i e n t ) ,  the r a t i o  of

average black wages to average w h i t e  wages e x h i b i t s  a s l i ght i nc r e ase  frn ’~

~~~~~~~~~~~~~~~~~ L~~~2~~~L - 
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.9387 to .9399 , or a reduct ion in the gap between b lacks  and wh i tes  of

only about two per cent. If it = 15, the relative income of blacks in the

aggregate falls.

C. mpact of AAP with q >

The most i n te res t i ng  case a r i ses  when the quota is set above tri e

a v a i l a b le  s upply uf s k i l l e d  m ino r i t y  labor. Then f i rms w i t h  few er S ’ s

than are required by the quota must fire some of their S
1
’s. At the

prevai li rg wage level , wh ich is  now W 1 because of the equa l pay provision ,

these fi rms would demand more ski l led minori ty workers than, they currently

h ire and would raise their ski l l e d  wage accordingly. When all  adj ustments

a r e  comple ted , the value of the skilled/unsk i lled labor ratio has fallen

f ro m k to k’ , beca use on ly S
2
/q skil l ed majority workers can be employed

in  a s k i l l e d  capaci ty because of the quota provision. Thus , (l-y/q)S
1

workers transfer to unskilled posi tions.

As wi th the case of q < -y ,  the m a r g i n a l  p ro du ct i v i ty c o n d i t i on

for skil l e d  l abo r is F
5
(k’) = W

5
’ + (q/l+q)-mi . Now , however , ~e ca n concl ude

unamb i guous ’y that skilled minority workers gain by the policy , for the

burden of d i sc r im ina t i on  is shared w i t h  the i r  ma jo r i t y  counterparts and

the marginal product of skilled labor has increased. As wi th the case of

q < y, a l l  u n s k i l l e d  workers lose by the po l icy , for F ( k ’ )  < F ( k ) .  The

e f fec t  of AAP on t h e .p o s i t i o n  of s k i l l e d  major i ty  workers is unclear. If

t he val ue of TI ~5 not very great (and the va l ue of a small), W ’  >

but some 
~ l

’
~ 

are  rec e i v i n g the u n s k i l l e d  wage rate. 5

To obta in an idea of the quantitative effects of t~.AP in this case ,

we w i l l  see what happens when q is set at .045 (which is as hi gh above ‘y
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as .015 was below it). In this case , one-third of skilled majority workers

must transfer to unskilled jobs , and the va l ue of k falls from .1636 to

.1039 . This implies that F5
(k’) increases from 150 to 191 .91 , and F (k’),

and hence W , falls from 100 to 94.51+. The skilled wage is 191. 91 when
U

ii = 0, 191.26 when it 15, and 190 .69 when it = 30. This obviously represents

a huge increase in the earnings of minority skilled workers —— rang ing from

27.9 per cent for it = 0 to 58.9 per cent when it = 30. Despite the fact

that a th i rd of sk i lled majority workers are forced by the quota to take

unskilled jobs , their average income actually increases as a result of AAP ,

from 150 to 159 .45 w i t h  it = 0, 159.02 with it = 15,  and 158. 64 w i t h  ii = 30.

The nature of the red is t r i but ion  of income due to AAP is seen

most clearly in Table 2. Notice f i r st  that the aggregate labor incomes

of both black s and whites falls. For it = 0, 15, and 30 the average income

reduction for blacks is 3.2, 2.5, and 1.8 per cent , respect i vely, and for

wh i tes i t  is 3.0 , 3 .1 , and 3 .1 per cent respect ive ly .  Thus , for low va lues

of the d i sc r im inat ion  coef f ic ient , blacks in the aggregate lose ground due

to AAP , even if q < y, for they already are overrepresented in the ranks

of the unskilled. For high va l ues of the discrimination coefficient , they

gain s l i ght ly. For it = 30, the ratio of black to wh i te incomes rises from

.9387 in the pre-AA P period to .951a after its i mposition ., or a reduc ti .~n

of 20 per cent of the black /wh i te  income gap .

D. Implications of Skill B umping

In the preceding exampl e a th i rd  of the s k i l l e d  major i ty  work

force (and on ly sl i ghtly less than a third of the entire skilled work force)

was re l egated to unski lled jobs beca use of the quota restriction . Given

_ _ _ _ _  1
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Table 2

Incomes arid Wage Bi l l s  of Four Race/Ski l l  Categories
Before and Af te r  Imposit ion of Quota (q = .045)

1 2
whites blacks

wage wage
__________ 

it inc. bill it inc. b il l

O 150 20.48 0 150 .62

pre 15 150 20.148 15 135 .55

30 150 20.1+8 30 - 120 .49
S — _____ _____ ____ _ _ _ _  _ _ _

0 159 .45 21.76 0 191 .91 .787

post 15 159.02 21.71 15 191.26 .781+

30 158.64 21.65 30 190.69 .782

pre 0- 30 100 77.34 0-30 100 8.59
U

post 0—30 914.54 73.12 0-30 94. 5 L~ 8.13

_ _ _ _ _  
-. T
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the two p rov is ion s  of t~ie law , howeve r , there is more to the story . Suppose

that a c ra f t y  en t r t~ ’reneur decided to c~ -~; p 1y with the pr o-Ji sions of th€

law by offering some of trie underut i li zed S
1 
workers a wage of W ”  and

meeting the quota by c a l l i n g  some of i ts  u n s k i l l e d  m i n o r i t y  workers  ‘s k i l l e d ’

(and paying them the s k i l l e d  wage W 5 1’ ) .  As long as W
5 

- W , this arrangement

is bene f i c i a l  to both the S 1 and U2 workers invo l ved.

We w i l l  assume that the firm is ab le  to emp loy the U2
1 s i t  ‘‘b umps ’’

to a skilled wage in an in fact unskilled status and that , if the firm has

a tas te  for d i s c n i u ’~Hat ion , it s t i l l  r c c e i ve s  d i s ut i  l i t - 1  for each of the

U
2

’s so treated. The na rgina l cost of ski l i ed labor for ~he firms t ha t  meet

the q uota by hi r i n g  bo th S
1 

and S
2 

work ers is W i  4 (q/ (i+qflii . T~ &~ na r qi r~~

cos t of skil l e d  labor for thos e firms that engage i r s k i l l  bumping is

(l+q)W ’’ + q- — qW ’ . If the law permits this type of behavior (and triere

i s no th i ng i ri the two provi s ions tha t makes i t i l l e g a l )  , there would be

t.-.z~ sets of marg ina l co ndi t ions for s k i l l e d  wo rkers , i.e.,

(6) F(k ) = W ’  ÷

= W ” (l+q ) + itq - W ’ q

Note that all  s k i ll ed l abor would be employed in the Sk~ l e d  occ upa ti on H

this case , so k = k . Since W ‘ = F (k ) ,  we see t ha t

(7) W ’  = F ( k ) - 

0

and

(8) W “ = F (k ~~~~ + F (k )—
~

--- -

S s o l+q u o l + q  l+q

In order for bump ing to be attra ctive to skilled minorities who cannot receive

W ‘ because of the quota restri ction , it mus t be true that W “ > W ~~. Th i sS S U

is clearly satisfied so long as F(k ) — F(k ) > it , bu t this had to be so ,

for W 2 
> W in the pre -AAP period. The same condition assures that

W I  > W I I .

-

~~~~~~~~ 5 5

-  ~~~~~~~~~~~~ ~~~~~
-
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The q u a l i t a t i v e  e f fec ts  of th i s  po l icy  on the d i s t r i bu t i o n  of

i n come are quite straigh t forward. The 
~2 workers c l ea r l y  gain , although

no t as much as they would gain if q = y or if skill b umping were made

i l l ega l .  Unsk i l l ed  major i ty  workers are unaffected by AAP , but the average

earnings of unsk i l l ed  minor i ty workers increase , for a f ract ion of them

rece ive W 5 ” > W ’ . The bi g losers are the s k i l l e d  major i ty workers ; thos e

who are lucky receive W ’  < W~
1 and those who are unlucky rece i ve Wa” 

<

Thus , the existence of sk i l l  b umping d ras t i ca l l y  sh i f t s  the burden of AAP .

We wi l l  present numeri ca l estimates for the skill b umping case

w i t h  q = .014 5 . Since there is no “underemployment ” of the S 1
1 s , k

and the marg inal products of the two skill groups are the same as in the

pre-AA P period. W ’  is 1 50 , 149 .35, and 11+ 8.7 1 as it is  0 , 15 , and 30. The

wages of the S 2
1 s increase by 0 , 10. 6 , and 2 3 .9 per cent as ‘i i s  0 , 15, and

30. The va lue of W ”  is 11+7 .8 1 , 1 4 7 . 16 , and 11+6 .52 for it = 0, 15, and 30,

respec t i ve ly ,  and at q = .01+5, a third of the skilled majority workers

~eceive this lower wage. Thus , the average earnings of the S
1

1 s is 149 .27

in the absence of discrimina tion , 11+8.62 when it = 15, and 11+7.98 when ii = 30.

Wi th q = .045, only 2.4 per cent of unskilled minority workers get bumped

to the W
5

1’ wage , so the average earni ngs of the U
2

1 s are increased f ro m 100

in the pre-AAP period to 101. 15 , 101.13 , and 101 .12 for the re spective ~ val ues

of 11 . Finally, wi th ii = 30 the average earnings of all black workers

rela tive to al l  white workers is .9635, wh ich , since the pre-AJ~P va l ue was

.9387, the AAP policy with skill bump ing and q = .0 45 closes 40 per cent of

the earnings gap between black and white males .

If q were set eq ua l to .099 , the black/white population ratio ,

the effects of AA P would , of course , be more p rofound. W ’  s now 150 ,

_ _ _ _ _ _  _ 1 i  -. .:~~
- 
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11+8.65 , and 11+7.30 as it is 0 , 15, and 30 , and value of W ”  is 1 1+5 .50,

144 .15 ,  and 142.80 for the three cases . Given such a large quota r e l a t i v e

to the nunter of b lack sk i l l ed  workers , only .303 of the 
~l ’

~ 
can rece ive

W ’ s the remaining .697 receive Wa”. This means that the average income of

the S 1
1 s is 146.86, 11+5.51 , and l1+ 1+ .16 for the three va l ues of it. In order

to meet the .099 quota , firms have to bump 11.0 per cent of unskilled black

workers to the W5
1’ wage, and this causes the average income of the lJ

2
1 s

to r ise to 105.0 1 , 104.86 , and 104.7 1 for ii = 0 , 15, and 30. For the

situation in wh i ch it = 30, the average i ncomes of blacks relative to whites

r ises from .9387 in the pre-AAP period to 1.0052, i.e., AAP eliminates the

black/wh i te i ncome gap.

E. Reverse Wage Discrimination

The eq ua l pay provision of AAP is , of course, intended to put a

stop to W~
2 

< W
5

1 . It would also be aga i ns t the law for firms to reverse

this i neq uality, but in this section we examine the impli cations of AAP

with q > y when the first provisi on as enforced only requires that firms

pay skilled m inority workers at l east as much as they pay skilled majority

workers .

The reason that the poss i b i l i t y  of reverse wage d iscr iminat ion

comes to mi nd is that unde r the eq uilibrium with skill bumping in a segmen t

of the labor market some skilled majority workers rece i ve W ’  while others

nc~c~ ive the lower rate Wi”. Cons i der another crafty entrepreneur who hires

both S 1 and S
2 
workers at a wage W ’ . Why , he asks , should he pay h is

skilled majority workers W~ ’ when the same type of l abor rece i ves W ”  across

the street and the AAP administra tors are quite unlikely to be offended

______________ ~~~~~~
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his lowering their wages to W
5

11 ? This l owers the costs of production and

is emulated by other firms , but this increases the demand for skilled labor

and thus the va l ue of W5
’. In particular , the marginal cost of skilled

labor for a firm hiring both S 1 
and S

2 workers is now W5 ’(l /(l +q)) + W ” (q/ ( l+q))  +

it (q/(l+q)) instead of W ’  + (q/(l+q)) when the equa l pay provision was

enforced both ways. Since q > -y, there wi l l  still be some firms wi th

marg inal costs of W ” (l+q ) + -nq - W q. The margina l productivi ty conditions

along the lines of (6) imply that the wage of skilled majori ty workers is

g i ven by (8) , but the wage of skilled minority workers is g i ven by

(9) W ’ = F ( k )~~~
. - F ( k )— J----ir (---~—)s s o l+q u o l+q l+q

Notice that the difference between W ‘ and W “ is F (k ) — F (k ),  wh i ch is
5 5 5 0 U 0

the difference in the va l ue added to a firm between meeting the quota by

hiring a skilled worker and meeting it by hiring an unskilled worker. Notice

also that W ’  falls as the quota is increased.

Quantitatively the i mpact of this modification is quite similar

to the sk i l l  bumping case discussed in the preceding section. For q = .01+5

the major differences are that the skilled wage for blacks rises to 200,

1 99.35, and 198.71 for va l ues of ii of 0 , 15, and 30, respectively, and the

average skilled wage for whites falls to W” as reported in the preceding

case. Con t rasting the reverse discrimination case w ith the ski l l bumping

with equal pay c..~se, the result is simp ly an income transfer from skilled

whites to skilled blacks . Given reverse discrimination and it = 30 , the

average earnings of blacks rela tive to whites rises to .9867 from the pre-AAP

ratio of .9387, wh i ch implies that 78 per cent of the gap is eliminated. We

w i l l  not go into all the details of the effect of AAP with reverse discrimination

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~L. 
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with q = .099, but the black/wh i te ave rage earnings ratio with ii 30 rises

to 1.0242 as a result of AAP . We ima g ine , howeve r , that before that much

adjustment took place the policy would be abolished (probably by a Supreme

Court decsion) .

F. Behaviora l Predictions

It is i mportant to point out that the probable impact of the

policy depends quite crucially on whether or not firms find it possible to

skill b ump as well as whether or not they can engage in reverse discrimination.

This is shown quite clearly in Table 3 in wh i ch the average wages for the

four race/skill categories under AAP wi th a quota of .01+5 w i t h  it assumed to

be 0. Without skill bumping the program results in a transfer from unskilled

workers to skilled workers (especially minority ones), and the increase

in the ratio of black to wh i te earnings is quite modest. Indeed , the program

could hardly be judged worth the resultant three per cent decline in GNP.

When skill bumping takes place , AAP causes a small redistribution from

skilled majority to unskilled minority workers , and the increase in the

average earnings of blacks is greater than without bumping. The reverse

discrimination case results in a further redistribution from the S
1

1 s to

the S
2

1 s and there is a very substantial increase in the relative earnings

of blacks .

These are very different predictions about the efcect of the

program , and it is thus in order to look more closely into the conditions

under wh i ch skill bump i ng will take place . Recall in Part C of this section

we maintained that it was in the interest of some firms to meet the quota

~ 
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Tab l e 3

Summa ry of AAP on Distribution of
Earnings with q = .045 and it = 0

V
All All 1 All 2

Case S 1 S
2 

U 1 U2 Workers Workers Workers “1

pre-AAP 150 150 100 100 107.0 107.5 102.3 .952

No Bumping 159.5 191.9 94.5 94.5 103.8 104.3 99.9 .958

Bump i ng 149.3 150 101.2 100 107.0 107.4 103.4 .962

~~~~ination 
147.8 200 101.2 100 107.0 107.2 105.7 .986

by hiring underemployed S
1

1 s to perform skilled functions and then labeling

some of thei r U
2

1 s as skilled but continuing to use them in an unskilled

capacity. This , of course , implicitly assumes that the U
2

’s who are b umped

up do not protes t the fact that thei r new job titles (and higher salaries )

are not accompanied by a “meaning ful” job content. Suppos e instead that the

U2 ’s who are bumped to skilled status have a zero productivity in their new

jobs . This would mean that the marg inal cost of skilled labo r for firms

that skill b ump would be (l+q)W5” + qit . Thus , the equ i l ib r ium va lue of

U5
1’ would be F (l+q) — ii (q/(l+q)). Bumping is feasible if W5

1’ exceeds U ,

and this requires that F
5 

> F (l+q ) + qit , but , unlike the case 4iscussed

in Part 0 of this section , this is not necessarily satisfied. If q is

fairly large (as it would be , for example , with the case of women) , firms

would f ind it unprofitable to s k i l l  bump . Then the effects of the ~rogram

wou ld be those we obtained under the no skill b umping case. Accordingly,

_ _ _ _ _ _  - * — -  . t t~ i.L~~ .~Li_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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it would be in the interests of unskilled workers to encourage b ump ing. It

would probably not be wise for skill ed majority workers to do so (it depends

on the values of the parameters -- especiall y o and rr ) .  For the case of a

numenically small minority (like blacks in the U.S. or Green landers in

Denmark but unlike , for example , blacks in South Africa , Catholics in

Northern Ire l and , French-speaking res i dents of Quebec) , q wi l l  be fairly

small , and the above i nequality w i l l  be satisfied. 6 For the numerica l

example with it = 30 and q = .045, bump ing w i l l  occur because 150 > 104.5 +

1.35 = 105.85 by a large margin.

It is thus likely that for the cases of blacks and other minorities

in the U.S. the provisions of AAP would be met by firms b ump ing unskilled

target groups to skilled positions rather than by the who l esale demotion of

skilled majority workers . The other behavioral question concerns the extent

to wh i ch firms w i l l  engage in reverse wage discrimination . As we showed

in part E of this section , it is clearly in their interests to do so --
there is no reason for firms to pay skilled wh i tes more than their market

wage just because the market wage of skilled blacks is hi gher. The extent

to wh i ch there will  be reverse discrimination wi l l  depend on the degree to

wh i ch the AAP authorities enforce the equa l pay provision both ways .

Although reverse wage discrimina tion would probably be ruled illega l by

the courts , firms could i nvent infla ted job titles for skilled minority workers ,

and it would be very expens i ve for an individual S
1 to bring suit on the

grounds of a form of discrimination that is probably suffi ciently subtle

to fool most judges and l awyers anyway . Given the reasonable expectation

tha t the AAP personnel would be les s concerned with reverse wage discrimination

than with eliminating both discrimi nation agains t minorities and complian ce

with the quota , it therefore seems likely tha t reverse wage discrimination

would resul t from AAP. 7 

—-— 

-. . -



-- - - - 
:~~~~~~~~~~~~~~~~~

- ---- —_ —-—
~~~~~ 

-
~~~ ~~~~~ —----

23

IV. Heterogeneous Labor

To this point we have considered the i mpact of AAP in the

c- n t ext ~f a two-skill model. This permitted us to anal yze a number of

aspects of the i mpact of the program , but it masks a ve ry i mportant result

which pop -, out of a more conventional h uman cap ital theoretic approach .

Assume that prior to the i mposition of AAP the wage of majority

workt rs was equa l to the wage for “raw” labor (W) plus the market va l ue

k . . . 8of their acquired skills (K), or

(10) w = w + K.1 0

To retain labor discrimination in the mode l , we wi l l  assume that emp l oyer

discrim ination results in a reduction of the return on the human capital

of minority workers by a certain fraction , say 0 < A < 1 . Thus ,

(11 ) = w + (1— )K.

The distribution of K is g i ven in the short run with frequency distributions

g 1
(K) and g

2
(K). We hypothesize that the mean skill level of majority

workers , K 1 = ~ 

Kmax(K)dK ~ xceeds K2. Further , the distributions g
1 and

are well behaved in the sense that G
2
(K’) > G

1 (K’), for all K’ < K
K x
max . . . .where G. = f g.(K)dK is the cumulative frequency distribution of sk i lls

for the ~
th rroup. A set of marg inal and cumulative distributions with

plausible shapes for this problem are show n in Fi gure 1 .

MP calls for equa l pay for identica l job assi gnment and that

each job mus t be filled by minority and majority workers according to their

relative size in the population. This means that the p most skilled minority

workers wi l l  work with the most skilled majority worker , the second p most
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margi na l distributions
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G
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b. cumulative
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K
0 K~ max
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~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ 1 _ _ ___ ~_ ___



25

skilled minority workers wil l  work wi th the second most skilled majority

worker , and so on. Because of the equa l pay provision , this means that

the wage for th~ typica l job wi l l  be

(12) WI’ = + 5K
2 

+ (l— ~ ) K
1 

- SA K 2,

where 6 p/(i+p) and K
2 and K 1 are the skill levels of each group associated

with the job . The association between skill levels is determined by the

cumulative frequency distributions , that is

(13) G
1 (K1 ) 

— G
2
(K
2) 

= 0.

It thus follow s that dK
1 /dK2 

= g2/g 1 and dK
2
/dK 1 

= g 1 /g2
.

It necessarily follow s that since MP elimi nates wage dispers i on

within job classifications and forces the distribution of job classifications

to be i dentica l for both majority and minorit y workers , average earnings

for the two groups wi l l  be the same. The gain in earnings by minority

workers is

(11 +) w ’ — = (l—o)(K 1 — K 2) + (l— 6)AK
2.

Differentiating this with respect to K
2, 

we obtain

d(W’—W 2) g
(1 5) = ( 1~6 )[ ~.a - I + A ] .dK2

The second derivative is

d2(W’—W ) dg g dg

dK f d K  dK2 2 g I

• When A 0 the earnings gain is greatest for minority workers with skill

equal to K. (for dg
2
/dK

2 < 0 and ig 1 /dK 1 
> 0 around K = Kj. This is not

accomp lished at K
2 

= K~ in Fi gure I , for at this po int K 1 
> K

2 
so f

1 
> f

2;

rather it is accomp lished for K
2 somewhat lower and K 1 somewhat hi yher than

K , . The hi~~h - r the value of the discri m ~na ti orr coef flrient t , the higher

the va lue of K
2 

at which the gain for mino rity workers is greatest. The

~
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loss to majority workers due to the policy is given by

(17) W
1 

— W ’ = 6(K
1 — K 2

) + ,5AK2,

and this loss is greates t unde r the same conditions as the gain for minority

workers is jreatest.

The preceding results have a strai ghtforward intui tive explanation .

Under AAP the most skilled and the least skilled minority workers are

matched w i t h  m a j o r i t y  work ers of more or less equa l s k i l l , so they do not

gain very much by the policy . Minori ty workers in the mi ddle of the ski l l

distribution , howeve r, are bumped up to work with relat ive ly h i ghly skilled

majority workers , and they benefit enormously. To put the result in more

concrete t e rms , a black male neurosurgeon has gone about as far as he can;

a black forema n , on the other hand , would stand a good chance under AA P of

oecomi rr -j a plant manager; the black ditch ci i gger , who is at the bottom of the

K
2 distribution , is not going anywhere. The white plas tic surgeor is not

much riurt by AAP -- the AAP administrators are not about to flood the

neurosurgeon marke t with fresh black B .A. ’s; the wh i te forema n , howeve r ,

would lik ely be passed up in the search for plant manag er; and the white

cli tc h di gger w i l l  continue to work with blacks as he has been do i ng for some

time .

The mos t interesting point about the he eroqeneous labor case

concerns the effect of AAP on the rate of return to acquiring more ski l l .

The rate of return to acquiring another unit of huma n capital is (i gnoring

out-of-pocket costs of investment) g i ven by

dW. dW ./dK.
(18) R . = 

~-d = ~~~

. 

i

I I
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In the pre-/AAP period this was

(19) R
1
° = W + K 1

for ma jo r i t y  labor and
o _ 1-A

(20) - w +( 1-~ )~o 2

for minority l abor. Under AAP , these rates of return become

(l- ~ )+6 (1-A )f
2If 1(21) R~ = 

W + K
2
+(l-o )K

1 -K2

and
~ ( 1 — A ) + ( l — 6 )  f 2/ f 1(22) R~ W + K 2+( 1-6 )K 1 -K 2

First , we ask what happens to the rate of return to acquiring human cap ital

as a result of AAP . It can be shown that R’ > R° as1<  Z
f (l— ~ )[W +K ]

<

Since f
2
/f 1 is large for low K ar-rd small for hi gh K, this means that the

incentive for minorities to get to the hi gh side of the skill distribution

falls under AAP. Instea d , the incentive structure is such that i t  pays

~~rit ie s to obtain “just enough” human capital to get bumped to a hi gh

posi tion. 9 This means that the minority distribution of K would tend to

peak in the middle , and , holding g(K) constant , this would exacerbate the

prob l em .

Second , what happens to the rate of return to skil l  acquisition

for majori ty workers? It turns out that the condition for > is jj~~

the opposite of the condition for > R~ g i ven by (23). Thus , the incent ives

to acquire more skill are increased for the majority population and lowered

_ _ _ _ _ _ _ _ _ _ _ _ _  
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for the minority population as a result of AAP . Accordingly , i f  t ’ e p o l i c y

of requiring identica l distributio ns of job classification .iere m aintained ,

the sk ill distributions would g row further apart rather than coming together .

These two results suggest that s k i l l  distributions between majority

and rm- n or ity populations w i l l  have a tendency to diverge , and this would

exacerbate the problems that make AAP a potentially desirable policy i n  the

firs t place . This conclusion must , however , be qua l ified. To the extent

tha t f arr i i y income is an i mpor tant determinant of the educ ational attainment

of children , the policy w i l l  simultaneous l y lea d to a convergence of s k i l l

d i s t r i b u t ions , for -‘~i n o r i ty fam i l i e s  — —  especially those in the middle of the

s k i l l  dis tribution --  w i l l  gai n from being bumped to hi gher  posi t ions as

well as from the elimination of labor market d i scri ’ ination. In other words ,

AAP w i l l  reduce inc crrtives for minori t i es to acquire s k i l t s (they won ’ t need

as much s k i l l  to ‘‘ make it ’’), bu t i t w i l l  increase their f inancial a b i l i t y

to acquire skill. Wh i ch of these effects is quantitative l y the more import ant

is , g iven the state of the art , a matter of speculation at this time . For

blacks and other ethnic minorities in the U.S., the in c r~ri e effect night he

very i mpor tant. For white women , on the other hand , the i ncome effect

would not have much i mpact on decisions concernin g educational attainm ent ,

for  A~ P would not have much effect on t.~eir pa rents ’ inco me.

V. Concludin g Rem a r k s

In this paper we have examined the imp lications of an economy-w i de

affirmative action program under a n umber of a lt ern at i~.,~ specificatio ns of

the ~ay firms w i l l  react and of the legal context. It is interesting to

_ _ _  ~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~
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contrast our results with those of Flanagan)0 He attempts to estimate

the potent ial i mpact of contract compliance programs by ca l culating the

reduction in the rac ial differential due to the elimination of various

sources of the differential. Interestingly, his empirica l e:tirnates of

potential i mpact for the “full coverage” case (his Table 1+) are in line

with some of our results in Section II I  with i~ 
= 30.

The point of our analysis as distinct from Flanagan ’s , however ,

is that a rigidly enforced system of quotas may have i mportant secondary

effects. Firs t , if skill bumping is not legally permi tted , there w i l l

be fairly serious al.locational consequences of AAP , for a significant fraction

of skilled majority workers wil l  not be fully utilized if q is set above y.

Second , if reverse discrimina tion is legally and insti tutional ’ y permissible ,

AAP may result in a reversal of income differentials between majority and

minority workers —— even if there is a wide disparity in initial skill

distributions . Th i rd , as we po int out in the final section of the paper ,

it is likely that AAP would lower the i ncentives for minority workers to

accumulate high levels of ski ll but raise the incentives for majority workers .

To the extent that this tendency is not offset by income effects , AAP

would thus tend to exacerbate part of the prob l em of income i neq uality.

Over time , then , more and more resources wo u l d  have to be a l l o c ated to the

program to keep it going.
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Footnotes:

1 . See F i n i s Welch , “Employment Quotas for Minorities ,” Journal of Politica l
Economy, forthcoming.

2. This is the simplest version of the model of “emp l oyer discrimination ”
set forth in Gary S. Becker, The Econom i cs of Discrimination, University
of Ch i cago Press , 1956.

3. Because of the assumption of linear homogeneity of the produc tion function
F(S,U) = U4’(S/U). The marginal product of skilled l abor is F ~‘(k),and the elasticity of Qw.r.t . S is n = 4r ’k/4 . The elasti city of
substitut i on between the two types of labor is defined as
o -r~r( c~-~~’k)/k~ q ”. Now the derivativ e of F w.r.t. k is dF /dk =

= -~ ‘(r ~— 4’’k)/kqo , and it quickly foll ows that d(log F )/d(lo~ k) =
- (l-q)/o . The second result above is derived analogously.

~i. See Finis We l ch , “Education in Production ,” Journa l of Political Economy,
January/Februa ry 1970 and George E. Johnson , “The Demand for Labor by
Educationa l Catego ry ,” Southern Economic Journal , October 1970 .

5. More
1
form ally, if ii = 0 the average ea rnings of skilled majori ty workers

is = F (k’)y/q + F (k’)(l—y/q) . The effec ti - .~ skilled/unskilled

labor ratio is k’ = k(q-(q—y)s)/(q-f (q—’y)ks), where s = s
i /s. The effect

on y of an increase in the quota in the nei ghborhood of q =y is then

dy ’ = {F ~La s (1+k) — (F —F )!} dq,
S s o  y S u y

wh i ch is of amb i guous sign . For the case of an infinite elasticity of
subst i tu t ion , an increase in the quota 1decreases y

~ ; for a low va l ue of
o an increase in the quota increases y5 .

6. We have , of course, made the strong assumption that the U
2 ’ s are comp1ete~yunproductive in their new assi gnments. Welch , qp. cit. , assumes that

they retain a certain fraction 6 (0<0<1) of their former produ ctivity as
unskilled workers .

7. This conclus i on is consistent with the fin ding by Freeman that as of
1973 black academics rece i ved 7-8 per cent more than white academics
with similar qualifi cations . See R. B. Freema n , “A Premium for Black
Academicians in the ‘New Market ’?,” mirneo , Harvard Univers i ty, 1971+.

8. This implicitly assumes that the intra-factor elasticity of substi tution
is infinite , which means that the return to the kth unit of h uman cap ital
is independent of the distribu tion of h uman capit al across the popula t on.

9. This is consistent with the sim ulation results for the two sk i l l  case
with skill b umping set out in Section 11 - 0 . When ir was low in the case
of q = 

~~~, 
the earnings of bla ck skilled workers relative to black

unskil l ed workers actuall y fell.

10. See Robert J. Flanagan , “The Influence of Governmen t Antidiscrimina t ion
Programs: Actual vs. Potenti al Impact ,” DOL-ASPER , TAP No. 27, Februar y 1975.

I - 
- -- — — - — - -~-_. _ L. 1f

T — .~1TE tT11ffT.fllt T~r m ~ . :...::mjT 1I[F9 .


